Introduction {#s1}
============

Indigenous people are amongst the poorest and most marginalized population groups experiencing extreme levels of health deprivation \[[@pmed-0030421-b001]\]. The suboptimal health status of indigenous peoples and the health inequalities between indigenous and non-indigenous populations reflect a fundamental failure to ensure the freedom of indigenous peoples to fully realize their human, social, economic, and political capabilities \[[@pmed-0030421-b002]\]. Importantly, the health and wealth disparities between indigenous and non-indigenous populations are universal \[[@pmed-0030421-b003],[@pmed-0030421-b004]\]. Improving indigenous health as well as eliminating the indigenous/non-indigenous health divide requires addressing the knowledge gap related to understanding the patterns of indigenous health deprivation \[[@pmed-0030421-b003]\]. Surveillance of, as well as research on, indigenous health remains inadequate \[[@pmed-0030421-b003]\], even though this gap is beginning to be bridged in developed countries \[[@pmed-0030421-b005]--[@pmed-0030421-b007]\]. While the unfavorable health status of indigenous peoples in developed countries has been shown across a range of outcomes, including mortality \[[@pmed-0030421-b008]\], disease \[[@pmed-0030421-b009]\], health behaviors \[[@pmed-0030421-b010],[@pmed-0030421-b011]\], and health care \[[@pmed-0030421-b012],[@pmed-0030421-b013]\], there are few systematic accounts of the health of indigenous peoples in developing countries \[[@pmed-0030421-b014],[@pmed-0030421-b015]\].

This study examines the patterns of health deprivation amongst indigenous populations in India. Notwithstanding the challenges of defining indigenous populations \[[@pmed-0030421-b016]\], including those specific to India \[[@pmed-0030421-b017],[@pmed-0030421-b018]\], the group classified by the Indian government as "scheduled tribes" has often been categorized as being indigenous \[[@pmed-0030421-b019],[@pmed-0030421-b020]\]. Over 84 million people belonging to 698 communities are identified as members of scheduled tribes \[[@pmed-0030421-b018]\], constituting 8.2% of the total Indian population \[[@pmed-0030421-b021]\]. Through a constitutional mandate \[[@pmed-0030421-b018]\], formulated in 1950, scheduled tribes have been formally recognized as a distinct community in India. Consequently, there exist clear governmental policies for affirmative actions targeted towards scheduled tribes \[[@pmed-0030421-b022]\], and their members are routinely enumerated in national surveys \[[@pmed-0030421-b023]\] and censuses \[[@pmed-0030421-b021]\]. The Indian government identifies communities as scheduled tribes based on a community\'s "primitive traits, distinctive culture, shyness with the public at large, geographical isolation and social and economic backwardness" \[[@pmed-0030421-b018]\], with substantial variations in each of these dimensions with respect to different scheduled tribe communities \[[@pmed-0030421-b024]\]. While "scheduled tribes" is an administrative term adopted by the Government of India, the term "Adivasis" (meaning "original inhabitants" in Sanskrit) is often used to describe the different communities that belong to scheduled tribes. The Adivasis are thought to be the earliest settlers in, and the original inhabitants of, the Indian peninsula, with their presence dating back to before the Aryan colonization (pp. 37--38 of \[[@pmed-0030421-b025]\]). The distinct identity of Adivasis has many aspects: language, religion, a profound bond linking the individual to the community and to nature, minimal dependence on money and markets, a tradition of community-level self-government, and an egalitarian culture that rejects the rigid social hierarchy of the Hindu caste system \[[@pmed-0030421-b026]\], all of which closely approximates the indigenous definition articulated at the international level \[[@pmed-0030421-b027]\]. Since the formal recognition of scheduled tribes in 1950, the proportion of individuals of scheduled tribes in the total Indian population has increased from 5.3% (1951) to 8.2% (2001) \[[@pmed-0030421-b018]\]. The concentration of scheduled tribes varies substantially between the Indian states \[[@pmed-0030421-b021]\]. In northeastern states, scheduled tribes constitute 65% or more of the total population; in Chattisgarh, Jharkhand, Orissa, Madhya Pradesh, Gujarat, and Rajasthan this proportion ranges between 13% and 32% of the population; and in other states, including Punjab, Haryana, Delhi, and Goa, the contribution of scheduled tribes to the total population is negligible. In this study, we consider the scheduled tribe category as being equivalent to indigenous within the Indian context.

Existing research on indigenous health in India, as in many developing countries \[[@pmed-0030421-b028]--[@pmed-0030421-b030]\], is restricted to specific indigenous groups \[[@pmed-0030421-b031],[@pmed-0030421-b032]\]. The ability to meaningfully generalize the extent and nature of indigenous health patterns in India, consequently, remains limited. Using a nationally representative sample, we investigate the extent to which the indigenous/non-indigenous health divide is a reflection of the differences in socioeconomic well-being between indigenous and non-indigenous groups. If differential distribution of socioeconomic resources accounts for indigenous/non-indigenous health inequalities, this would emphasize the need to redress the pervasive and chronic socioeconomic inequalities between the indigenous and non-indigenous groups. Furthermore, we also examine the extent to which socioeconomic well-being predicts health outcomes *within* indigenous populations. If health inequalities are fundamentally social in nature \[[@pmed-0030421-b033],[@pmed-0030421-b034]\], and have less to do with being indigenous, we should expect a socioeconomic gradient in health even within this marginalized population. The patterns of indigenous health deprivation and heterogeneity are investigated for all-cause mortality and tobacco and alcohol consumption; the public health relevance of tobacco and alcohol use in India has been well documented in recent years \[[@pmed-0030421-b035]--[@pmed-0030421-b043]\].

Methods {#s2}
=======

Data {#s2a}
----

The analyses are based on the representative cross-sectional 1998--1999 Indian National Family Health Survey (INFHS) household data \[[@pmed-0030421-b023]\]. The household data were obtained by face-to-face interviews, conducted in one of the 18 Indian languages, in the respondent\'s own home, and information was obtained on a range of health, demographic, and socioeconomic topics for each member of the household. The survey response rate ranged from 89% to almost 100%, with 24 of the 26 states having a rate of more than 94% \[[@pmed-0030421-b023]\]. All households were geocoded to the primary sampling unit, district, and state to which they belonged. The primary sampling units, hereafter called "local areas," were villages or groups of villages in rural areas, and wards or municipal localities in urban areas.

Outcomes {#s2b}
--------

The study analyzed the health inequalities between indigenous and non-indigenous groups across four different outcomes: mortality, smoking tobacco use, chewing tobacco use, and alcohol consumption. All four outcomes were measured at the level of individuals and were analyzed separately; the lowest unit of observation for this study was the individual. We briefly describe the survey-based definition of each of the outcome variables.

### Mortality. {#s2b1}

The respondent to the household survey (typically the head of the household) was asked about the number of living resident members of the household and the number who had died in the 2 y (1997--1998) preceding the survey. For each deceased household member, information was obtained on gender and age at death. The total number of household members who were alive at the time of the survey was 517,379, and the number of deaths reported for the previous 2 y was 11,827. For the mortality analysis, we thus observed a sample of 529,206 individuals (number of household members alive and dead). This constituted the basis for defining the outcome variable mortality, which was then modeled as a dichotomous outcome (one if an individual was dead, zero if alive) \[[@pmed-0030421-b023]\]. Thus, mortality was an outcome even though it was estimated from a cross-sectional survey. Such indirect methods of mortality assessment are widely utilized in demographic studies, and their suitability for this is widely tested \[[@pmed-0030421-b044],[@pmed-0030421-b045]\].

### Smoking behavior, tobacco chewing, and alcohol use. {#s2b2}

The respondent to the household survey was also asked, via three separate questions, "Does anyone listed as a member of this household in this survey smoke/chew tobacco/drink alcohol?"

Independent Variables {#s2c}
---------------------

Predictors were measured at the individual and at the household level simultaneously. For the mortality analysis, the individual predictor variables that were common to both the deceased and alive household members were gender and age. At the household level, the respondent to the household survey was asked about (1) whether he or she was a member of a scheduled tribe (our operational definition of indigenous), (2) religious affiliation, and (3) the possession of various production and consumption assets. Under the reasonable assumption that characteristics associated with being indigenous, religious affiliation, and standard of living would not have changed in the 2-y window when mortality was reported, we assigned the values of the household predictors to both the deceased and alive household members. Thus, for the mortality analysis, the predictors included age and gender at the individual level, and ethnicity, religion, standard of living, and urban/rural at the household level.

Standard of living---the key indicator for socioeconomic status common to the analysis pertaining to mortality and the three health behaviors---was measured by household assets and material possessions. While there is some argument about the relative merits of using asset, consumption, or income data to measure economic well-being, empirical evidence suggests that there is a strong positive association between the three types of data, and as such an asset index, as used here, is a reliable proxy for household income \[[@pmed-0030421-b046],[@pmed-0030421-b047]\]. To the extent this is true, asset ownership can be considered a reasonable proxy for consumption, in addition to being an indicator of economic status in its own right, and this has also been validated in the Indian context \[[@pmed-0030421-b048]\]. We adapted the INFHS standard of living index to the "proportionate possession weighting" used in studies of poverty in a number of countries \[[@pmed-0030421-b049]--[@pmed-0030421-b051]\]. The INFHS standard of living index and the weighted standard of living index that we used were correlated to the order of 0.93 (*p* \< 0.001). The weights for each item were derived on the basis of the proportion of households owning the particular item. Thus, for example, if 40 of the households in a sample of 100 owned a radio, then a radio would get a weight of 60 (100 − 40). Weights for each item were summed into a linear index, and households were allocated a final score. Since the standard of living index is a constructed composite measure, it does not have a direct interpretation. We followed the convention of dividing the population into quintiles of the standard of living index for our analysis.

Urban/rural status was categorized in terms of the location of the household: large city (population ≥ 1 million), small city (population 100,000--1 million), town (population ≤ 100,000), or village/rural area.

For the analysis related to tobacco and alcohol consumption, we additionally could specify marital status and educational attainment (in terms of years of schooling) at the individual level. [Tables 1](#pmed-0030421-t001){ref-type="table"} and [2](#pmed-0030421-t002){ref-type="table"} present the prevalence of mortality ([Table 1](#pmed-0030421-t001){ref-type="table"}) and tobacco and alcohol use ([Table 2](#pmed-0030421-t002){ref-type="table"}) in the sample population disaggregated for indigenous and non-indigenous populations by the different variables studied.

###### 

Descriptive Information on the Analytic Sample Considered for the Mortality Analysis (1998--1999 INFHS)

![](pmed.0030421.t001)

###### 

Descriptive Information on the Analytic Sample Considered for the Health Behavior Analyses (1998--1999 INFHS)

![](pmed.0030421.t002)

Statistical Analysis {#s2d}
--------------------

We modeled the variation in mortality and tobacco and alcohol use using a multilevel modeling approach \[[@pmed-0030421-b052]\]. The binary response, *y* (dead or not; smoke or not; chew tobacco or not; drink alcohol or not), for individual *i* living in local area *j* in district *k* in state *l* was formulated as:

The equation consists of a fixed part, β~0~ + β(*X*), and random effects attributable to local areas (*u* ~0*jkl*~), districts (*v* ~0*kl*~), and states (*f* ~0*l*~). The parameter β~0~ estimates the log odds in the outcome for the reference group, and the parameters β(*X*) estimate the differential in the log odds in the outcome for the different predictors. Assuming an independent and identical distribution, the random effects are summarized as (local areas), (districts), and (states). These variance parameters quantify the heterogeneity in the outcome at each level, thus being suggestive of the independent importance of geographic contexts \[[@pmed-0030421-b053]\]. Model estimates are marginal quasi-likelihood-based with a first-order Taylor linearization procedure \[[@pmed-0030421-b052],[@pmed-0030421-b054]\]. Models were stratified for indigenous and non-indigenous samples, and a formal test of interaction was conducted to test for the differentials by the same predictor in the two populations \[[@pmed-0030421-b055]\].

Specifically, we calibrated the following types of models: (1) a pooled model of all indigenous and non-indigenous samples separately for mortality, smoking, drinking alcohol, and chewing tobacco ([Table 3](#pmed-0030421-t003){ref-type="table"}); (2) a gender-stratified model of all indigenous and non-indigenous samples separately for mortality, smoking, drinking alcohol, and chewing tobacco ([Table 3](#pmed-0030421-t003){ref-type="table"}); (3) an age-stratified model of all indigenous and non-indigenous samples for mortality ([Figure 1](#pmed-0030421-g001){ref-type="fig"}); (4) a stratified model of mortality for indigenous and non-indigenous samples ([Table 4](#pmed-0030421-t004){ref-type="table"}); and (5) a stratified model of alcohol and tobacco use for indigenous and non-indigenous samples ([Table 5](#pmed-0030421-t005){ref-type="table"}).

###### 

Unadjusted and Adjusted Indigenous and Non-Indigenous Differentials in Mortality and Tobacco and Alcohol Use

![](pmed.0030421.t003)

![Unadjusted and Adjusted Indigenous and Non-Indigenous Differentials in Mortality across Life Stages\
Adjusted models include variables related to gender, religion, urban/rural status, and standard of living. The ORs and 95% CIs in both models are conditional upon state-, district-, and local area--level random effects.](pmed.0030421.g001){#pmed-0030421-g001}

###### 

Gender and Socioeconomic Differentials in Mortality within Indigenous and Non-Indigenous Groups

![](pmed.0030421.t004)

###### 

Gender and Socioeconomic Differentials in Tobacco and Alcohol Use within Indigenous and Non-Indigenous Groups

![](pmed.0030421.t005)

Results {#s3}
=======

Differentials between Indigenous and Non-Indigenous Groups {#s3a}
----------------------------------------------------------

In the indigenous sample, the proportion of the total number of deaths in the total sample of individuals (alive and dead) over the 2-y period was 2.6%, compared to 2.2% in the non-indigenous sample ([Table 1](#pmed-0030421-t001){ref-type="table"}). [Table 3](#pmed-0030421-t003){ref-type="table"} presents differentials in mortality and health behaviors between indigenous and non-indigenous populations, before and after adjusting for indicators of socioeconomic circumstances. Indigenous peoples have higher mortality (odds ratio \[OR\] 1.33; 95% confidence interval \[CI\] 1.24--1.42) than non-indigenous peoples. Adjusting for the standard of living index attenuates the OR to 1.22 (95% CI 1.13--1.30). The mortality OR for indigenous men was 1.41 (95% CI 1.29--1.54), while for indigenous women it was 1.25 (95% CI 1.13--1.39), suggesting that the indigenous/non-indigenous divide was larger for men (*p* = 0.04). This gender difference remained with adjustment for standard of living, although with weaker statistical support (*p* = 0.11).

Based on the response to the three questions, the proportions of individuals smoking, chewing tobacco, and using alcohol in the sample of indigenous populations were 25%, 36%, and 26%, respectively, compared to 18%, 19%, and 9% for non-indigenous populations ([Table 2](#pmed-0030421-t002){ref-type="table"}). Indigenous/non-indigenous differentials are substantial for smoking and drinking. The OR related to being indigenous for smoking was 1.47 (95% CI 1.40--1.55) and for drinking alcohol was 2.67 (95% CI 2.52--2.82). The ORs are attenuated to 1.22 (95% CI 1.16--1.28) for smoking and 2.27 (95% CI 2.15--2.40) for drinking after adjustment for standard of living. The indigenous/non-indigenous differentials for tobacco chewing are not substantial, especially after adjustment for standard of living. Even after adjusting for standard of living, the indigenous/non-indigenous differential is greater among women, than men, for both smoking and drinking (*p* \< 0.001).

[Figure 1](#pmed-0030421-g001){ref-type="fig"} shows the excess mortality in indigenous peoples across the different stages of the life course before and after adjusting for gender, religion, urban/rural status, and standard of living index. No statistically significant differences were observed between indigenous and non-indigenous groups for mortality in the age groups under 1 y and 45--64 y; in the remaining age groups the mortality risk for indigenous groups was consistently greater than that observed for non-indigenous groups. As shown in [Figure 1](#pmed-0030421-g001){ref-type="fig"}, it is only after adjustment for household socioeconomic status that the mortality differentials for the age group under 1 y for indigenous groups becomes substantially attenuated. This finding suggests that while there are likely to be differences in the determinants of the infant mortality (e.g., access and availability of public health measures and health-care services) between indigenous and non-indigenous groups, such differences seem to get largely accounted by the average differences in economic well-being between indigenous and non-indigenous groups. Indeed, attenuation is observed in the indigenous mortality differentials across most age groups.

Differentials within Indigenous and Non-Indigenous Groups {#s3b}
---------------------------------------------------------

### Mortality. {#s3b1}

As shown in [Table 4](#pmed-0030421-t004){ref-type="table"} there are substantial mortality differentials by standard of living index within indigenous groups, with the OR for mortality being 1.61 (95% CI 1.33--1.95) for those in the bottom fifth of the standard of living index compared to those in the top fifth. In non-indigenous groups, the socioeconomic differential is greater, with the bottom fifth 85% more likely to experience mortality than the top fifth. The statistical evidence for a difference in the relationship between standard of living and mortality between indigenous and non-indigenous groups, however, was not strong ([Table 4](#pmed-0030421-t004){ref-type="table"}). The results from the stratified analysis of mortality ([Table 4](#pmed-0030421-t004){ref-type="table"}) were similar to those from overall models with interaction terms specified between indigenous status and standard of living. Similarly, while we report results from a stratified analysis for each of the health behaviors, we also tested for interactions between indigenous status and socioeconomic position in pooled models, and the results were similar.

### Smoking. {#s3b2}

[Table 5](#pmed-0030421-t005){ref-type="table"} presents the adjusted socioeconomic differentials in tobacco use in indigenous and non-indigenous populations. Indigenous men are substantially more likely to smoke than non-indigenous men. The gender differential in smoking is, however, much stronger in non-indigenous groups. Indigenous groups with no education are more likely to smoke than the most educated indigenous groups (OR 3.96; 95% CI 2.65--5.91), while those in the bottom fifth of the standard of living index are more than twice as likely to smoke than those in the top fifth (95% CI 1.88--2.46). While the educational differentials in smoking are similar in indigenous and non-indigenous populations, the standard of living differentials in smoking are marginally larger within non-indigenous groups.

### Tobacco chewing. {#s3b3}

Within indigenous and non-indigenous groups, there are substantial gender differences in tobacco chewing, with men being much more likely to engage in this behavior than women ([Table 5](#pmed-0030421-t005){ref-type="table"}). The gender differentials are, however, stronger in non-indigenous groups than in indigenous groups. Indigenous people with secondary or less education (i.e., primary or no education) are more likely to chew tobacco than those with the most education. Similarly, an increased likelihood of chewing tobacco use (OR 1.75; 95% CI 1.57--1.95) is observed for those in the bottom quintile of the standard of living index ([Table 5](#pmed-0030421-t005){ref-type="table"}). The pattern of socioeconomic differentials in tobacco chewing is largely similar in indigenous and non-indigenous groups, with the actual differential being somewhat greater in non-indigenous groups.

### Alcohol use. {#s3b4}

Men, indigenous or non-indigenous, are more likely to drink alcohol than women. As with smoking and tobacco chewing, the gender differentials in alcohol use are greater in non-indigenous groups. The odds of alcohol use are four times (95% CI 2.55--6.55) greater in indigenous populations with no education and \~ 2.5 times (95% CI 2.23--2.96) greater in indigenous populations in the bottom quintile of the standard of living index, compared to those with the most education and in the top quintile of the standard of living index, respectively ([Table 5](#pmed-0030421-t005){ref-type="table"}). The standard of living differentials within indigenous populations are substantially larger than those observed in non-indigenous groups, a pattern different from those observed for tobacco smoking and chewing.

Discussion {#s4}
==========

Our analysis has two major findings related to patterns of health deprivation among indigenous peoples in India. First, there are substantial differences in mortality and tobacco and alcohol consumption between indigenous and non-indigenous peoples, with all values being disproportionately greater for indigenous peoples. The differential distribution of demographic factors as well as socioeconomic status in indigenous and non-indigenous populations accounts for a substantial portion of the health inequalities between these two groups.

The relative excess mortality among indigenous peoples is greatest for children and adults up to middle age; for adults over 45 y and for infants under 1 y the differences are relatively small. As shown in [Figure 1](#pmed-0030421-g001){ref-type="fig"}, a substantial attenuation is observed in the indigenous mortality differentials across all age groups (and especially for infants) once we adjust for differences in household socioeconomic position. This finding favors an interpretation focused on the importance of socioeconomic status over an interpretation that views indigeneity as an intrinsic risk factor. Furthermore, the differential attenuation in the mortality gap for indigenous groups across life stages may suggest that the importance of socioeconomic status is greater at younger ages than older ones. This mirrors the magnitude of socioeconomic differentials in mortality within India, which are also greatest in young age groups \[[@pmed-0030421-b056]\]. This result may reflect mortality related to socio-environmental factors important for childhood mortality (such as water availability and overcrowded or inadequate housing), unequal access to health care, and the patterning of health-related behaviors, including tobacco and alcohol use.

The excess use of tobacco and alcohol among indigenous groups observed in this study is important in its own right \[[@pmed-0030421-b040],[@pmed-0030421-b041]\], as well as in terms of its contribution to accounting for the excess mortality \[[@pmed-0030421-b057],[@pmed-0030421-b058]\], though in this study we were unable to examine the latter directly since information on tobacco and alcohol consumption was not ascertained for the deceased household members. The excess use of tobacco and alcohol in some indigenous populations has been shown to be linked to the process of colonization \[[@pmed-0030421-b010]\] and increased influence of Western culture \[[@pmed-0030421-b011],[@pmed-0030421-b014]\], which may be in direct conflict with indigenous models of normative social behavior. The greater indigenous/non-indigenous mortality differentials in men than women may reflect the considerably higher prevalence of tobacco and alcohol use in men than women and thus their contribution to greater mortality differentials, despite relative differences in these behaviors being greater among women than among men.

An important second finding of this study is that there are substantial heterogeneities in mortality and tobacco and alcohol consumption *within* indigenous peoples. Differential educational attainment and standard of living are major producers of health-related heterogeneities even within indigenous populations. This finding reiterates the importance of social and economic well-being in creating health differences within indigenous groups, as well as between indigenous peoples and other population groups. Whilst, in general, the socioeconomic differentials within indigenous groups are smaller than those observed in non-indigenous groups they are still substantial. The presence of such differentials draws attention to the need to consider such heterogeneities within population groups that are seen as having less favorable socioeconomic and health experiences. Indeed, sometimes the comparison of the health of such groups---whether indigenous or minority ethnic groups---with the majority population can lead to indigenous group membership (or minority ethnic group status) being taken as a straightforward proxy for adverse socioeconomic circumstances. This can draw attention away from the considerably important social differences within as well as between population groups. The socioeconomic differentials observed within indigenous groups also suggest that the indicators of socioeconomic well-being such as educational attainment and material assets have at least some common meaning within indigenous groups as well as in the non-indigenous population.

The findings of our study need to be considered alongside the following limitations. The findings related to mortality are likely to be influenced by recall bias of deaths (and of the age of the dead) that occurred in the household \[[@pmed-0030421-b059]\]. While this is expected to be a greater limitation for cause-specific mortality analyses, the possible under-reporting of deaths remains a concern \[[@pmed-0030421-b059]\], with under-reporting being possibly greater for indigenous populations. Analyses of mortality differentials based on household surveys may also raise concerns related to sample sizes \[[@pmed-0030421-b060]\]. Consequently, caution is necessary when drawing inferences about population-level mortality estimates (in particular adult mortality estimates) based on the data source used for this study. In support of the mortality data, however, it is noted that the crude death rates estimated from the INFHS closely approximates the crude death rates obtained from more routine sources, such as the Sample Registration System (SRS), which is a large-scale demographic survey conducted in India that has historically provided the annual estimates of birth rate, death rate, and other fertility and mortality indicators at the national and sub-national levels (<http://www.censusindia.net/srs21.html>; accessed on March 9, 2006). The crude death rate from INFHS (covering roughly the period of 1997--1998) was 9.7 deaths per 1000 population compared with 8.9 from the 1997 SRS \[[@pmed-0030421-b023]\]. This finding, contrary to the expectations, actually suggests that reporting of deaths may have been better in the INFHS than in the SRS. The INFHS age-specific death rates were also higher for most of the age groups, with one notable exception, the age group 0--4 y, where the INFHS estimate is considerably lower than the SRS estimate.

Given the above, conclusions drawn from the mortality analyses presented here should be restricted to descriptive inferences on the underlying patterning of mortality differences between and within indigenous and non-indigenous groups. Furthermore, while overall mortality patterns reflect the general underlying health burden, cause-specific analysis of mortality across indigenous and non-indigenous groups is necessary to develop specific public health and medical interventions.

Our analysis also does not cover all dimensions of socioeconomic status, and some of the apparent residual worse mortality and health-related behavior could be due to unmeasured aspects of socioeconomic position \[[@pmed-0030421-b061]\]. For instance, since educational levels were not ascertained for deceased individuals, we could not ascertain the contribution of educational differences to the indigenous/non-indigenous mortality divide, nor to the heterogeneities in mortality within indigenous populations. Many studies have demonstrated that incorporating additional measures of socioeconomic position into studies utilizing just one dimension leads to greater differentials being demonstrated and increased statistical explanation of variance and health outcomes \[[@pmed-0030421-b062]\]. Consequently, what we report in this study as the contribution of socioeconomic status in attenuating the indigenous/non-indigenous health divide and the extent of socioeconomic inequalities in health within indigenous groups are likely to be underestimates of the true contribution of socioeconomic circumstances to explaining health differentials between and within population groups \[[@pmed-0030421-b059]\]. It is, however, possible that the socioeconomic measures considered in this study may not have the same meaning within indigenous and non-indigenous peoples, leading to inadequate control for this determinant of health differences between population groups \[[@pmed-0030421-b061]\].

With regards to the analysis of tobacco and alcohol consumption, the survey data did not measure the levels of consumption, or the type of alcohol or form of tobacco smoked, as such limiting us to investigating overall prevalence. It is, however, likely that including type of tobacco or alcohol consumed would only exacerbate the observed indigenous/non-indigenous disparities in health behaviors. For instance, *bidi* smoking and drinking locally produced alcohol are likely to be more common amongst indigenous groups. Finally, since the health behaviors were reported, we are unable to ascertain the extent to which the observed disparities reflect actual behavior and the degree to which there are systematic reporting gaps.

Indigenous Population Groups in the Indian Context {#s4a}
--------------------------------------------------

The definition of indigenous peoples put forward by the International Labor Organization in Convention 169, as well as the recently revised World Bank Policy on indigenous people, supports the application of the term "indigenous" to the scheduled tribes in India \[[@pmed-0030421-b019],[@pmed-0030421-b020]\]. However, the Government of India has resisted the use of the term indigenous when referring to the scheduled tribes on the grounds that it is a practical impossibility to decide indigeneity after centuries of "migration, absorption, and differentiation" \[[@pmed-0030421-b018]\]. As reflected in the "National Policy on Tribals" draft \[[@pmed-0030421-b018]\], a formal recognition of the indigeneity of the scheduled tribes is also interpreted as contradictory to the overall spirit underlying the recognition of the tribal populations \[[@pmed-0030421-b063]\], which is to facilitate "assimilation" of the tribal population into the country\'s mainstream \[[@pmed-0030421-b018]\]. From a political standpoint, it has been argued that official adoption of the term "indigenous" also legitimizes the potential for secession of scheduled tribal areas from the Indian state \[[@pmed-0030421-b017]\]. Notwithstanding the identification challenges related to "who is indigenous," the scheduled tribes in India approximately fit the definition by Maybury-Lewis \[[@pmed-0030421-b016]\], who states, "Indigenous peoples are defined as much by their relations with the state as by an intrinsic characteristic that they may possess. They are often considered to be tribal people in the sense that they belong to small-scale pre-industrial societies that live in comparative isolation and manage their own affairs without the centralized authority of a state." We would contend that many of the same forces---historical and contemporary---that lead to adverse socioeconomic and health consequences for indigenous populations in other parts of the world \[[@pmed-0030421-b001],[@pmed-0030421-b003]--[@pmed-0030421-b007],[@pmed-0030421-b010],[@pmed-0030421-b011]\] apply to the scheduled tribe populations of India.

Conclusions {#s4b}
-----------

Our analysis presents evidence for excess mortality and tobacco and alcohol use in the indigenous populations in India. This excess mortality and tobacco and alcohol use, however, is markedly attenuated once the average differences in socioeconomic well-being between the indigenous and non-indigenous groups are taken into account. Since differences in socioeconomic well-being are unlikely to account for all the indigenous/non-indigenous differentials in health, the question remains, what does the residual difference indicate? Does it reflect unobserved confounding due to biological predispositions? Does it reflect the effect of "racism"? Recent evidence from New Zealand emphasizes the importance of discrimination in explaining the adverse health status of the Maoris \[[@pmed-0030421-b064]\]; research on the role of discrimination in accounting for indigenous/non-indigenous health differences in India is absent, but may provide important insights into explaining the residual differences in health status between indigenous and non-indigenous groups. The presence of socioeconomic inequalities in health even within indigenous populations is a key finding of our study. The mortality differentials by material standard of living within the indigenous populations are similar to those seen within the non-indigenous population. While there are critical issues related to political and social marginalization that are central to improving the health and wealth of indigenous populations in absolute terms (in addition to reducing the gap between indigenous and non-indigenous groups), our findings suggest that a focused approach to addressing inequalities in social and economic well-being within and between the indigenous and non-indigenous populations would contribute to reducing health inequalities in a general fashion. An effective application of such approaches is likely to lead to decreasing relevance of the indigenous aspect of the experience of scheduled tribal populations, in line with the stated objectives of the Government of India.
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